cleaner wrasse was captured and immediately sacrificed with an overdose of tricaine bulbs and the telencephalon), diencephalon (DL), optic tectum (OT), cerebellum (CB) 1 4 2 and brain stem (BS) (for a drawing of the major brain areas, please see [20] [21] [22] . Major brain areas were frozen with dry ice and the stored at -80°C. Three different contextual treatments were allocated to our subject clients (N. conspecific group and 4 for the ball group. Each client was introduced inside the 1 5 0 experimental tank and left for at least 2-5 min until normal behaviour was restored. wavelength of 570 nm. We used multivariate discriminant analysis (MDA) to test for differences in the cleaner, and control). We focused our measures to the dopaminergic system and and 5-HIAA) at each brain area. This allows us to find the combination of metabolites MDA uses as data the ratios of DOPAC/DA and 5-HT/5-HIAA as these will enable us to [25] and normality was checked through q-q plots. All analyses were run with R The protocols were carried out in accordance to the approved guidelines by the 1 9 2
Oceanário de Lisboa (fish housing facilities), where the experiments were then developed. Animal procedures used in this study were also approved by the Portuguese Veterinary Office (Direccao Geral de Veterinaria, license # 0420/000/000/2009). The analyses performed were not formally preregistered. Data for this 1 9 8 manuscript can be found at our GitHub repository (https://github.com/lanec-1 9 9 unifesspa/cleaners). were found to differ in DF2 ( Fig. 2A, Table 1 ). DF1 was characterized mostly by strong Table   2  1  2 2). DF2 was characterized mostly by a strong positive loading of DA at the optic tectum 2 1 3 (loading = 0.58; all other loadings <|0.36|; Fig. 2C and Table 2 ). When using instead ratios of metabolite expression in the brain tissues of cleaners, DF1 and DF2 together explained 75% of the variation among contexts. DF1 (inside a smaller aquarium) from those that could engage freely with clients ( Fig 1B; ratios (loadings = -0.51 at the diencephalon and 0.45 at the cerebellum; all other 2 2 4 loadings <|0.33|; Fig. 2D and Table 3 ). DF2 was characterized mostly by a strong 2 2 5 negative loading of 5-HIAA/5-HT ratio at the diencephalon and cerebelum (loading = - 0.50 and -0.41, respectively; all other loadings <|0.27|; Fig. 2D and Table 3 ). Regarding clients, the exposure to different social contextual treatments was (Fig. 3 A) but not for metabolite ratios (Wilk's lambda = 0.42 , p = 2 3 3 0.51 , Fig 3B; Table 4 ).
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For monoaminergic metabolite production, DF1 and DF2 explained 99% of the cleaner with a client, which was not significant for DF2. DF1 seems to be explained by Table   2  3  9 2), while DF2 seems to be explained by the DOPAC on the TC (Fig. 3, Table 2 ).
4 0
Surprisingly, no differences were found in the overall ratio patterns (monoaminergic distinguishing broadly between stimuli that fish could physically interact with, from all 2 5 0 those that were either physically inaccessible (stimuli inside aquaria) or not able to compared to heterospecifics, we discovered that it was cleaners' 5-HT system that whenever these individuals were given the possibility to physically engage in cleaning (occurring at the cerebellum) or were prevented to interact (occurring at the 2 5 8 diencephalon) (but see also [22] ). 
